Augmentation of protein production by a combination of the T7 RNA polymerase system and ubiquitin fusion: overproduction of the human DNA repair protein, ERCC1, as a ubiquitin fusion protein in Escherichia coli.
This article presents the development of a set of new expression vectors for overproduction of proteins in Escherichia coli. The vectors, pETUBI-ES1, 2 and 3, allow in-frame cloning of any sequence with the ubiquitin gene driven by the strong T7f10 promoter. Combination of the T7 expression system with ubiquitin fusion appears to have a synergistic effect on protein overproduction. Large amounts of stable RNA are produced by T7 RNA polymerase, and fusion of ubiquitin to the N-terminus of target proteins seems to confer more efficient translation, better folding or protection against proteolytic degradation. The ubiquitin part can be utilized for purification of the fusion protein, after which it can be easily removed from the fusion product by ubiquitin-specific proteases. The advantage of combining both systems is demonstrated by the synthesis of large quantities (up to 40-50% of the total protein) of the human ERCC1 protein that hitherto was refractory to overproduction in various other E. coli and yeast expression systems.